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an electronic equipment is improved. 
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to an internal bus. it is not a load on the MPU 102 especially. 
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" * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.#### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display object with which a display element is arranged in the shape of a matrix, and the 
display condition of a display element is controlled by the electrical potential difference of the scanning 
line and the data line, The display data memory for accumulating the indicative data in the viewing area 
which is a circuit for driving said data line, and takes charge of this circuit, The decoder which 
determines the selection electrical-potential-difference pattern for choosing said scanning line as two 
or more coincidence, and the electrical potential difference impressed by said data line based on the 
comparison with said indicative data read from said display data memory, Provide and an indicative data 
is transmitted to display data memory through the bus of MPU (Microcomputer Processing Unit) per m 
bits (m is the number of bits which MPU can process at once). The writing of the indicative data to said 
display data memory The drive circuit of the display object characterized by performing as a unit the m- 
bit indicative data containing h indicative datas required determining the electrical potential difference 
impressed to the one data line when the number of the scanning lines chosen as said coincidence is 
made into h (h is the two or more natural numbers). 

[Claim 2] It is the drive circuit of the display object characterized by the above "m" being the multiple 
of the above "h" in claim 1. 

[Claim 3] The command decode circuit where a drive circuit decodes the instruction from said MPU 
further in claim 1 or claim 2, The 1st control circuit which controls the writing to said display data 
memory of said m-bit indicative data transmitted through the bus of MPU based on the instruction 
decoded by the command decode circuit, The drive circuit of the display object characterized by 
providing the 2nd control circuit which controls the transfer to read-out of the indicative data from said 
display data memory, and said decoder of the read indicative data based on the instruction decoded by 
said command decode circuit. 

[Claim 4] In either claim 1 - claim 3, a display element is arranged in the shape of a matrix. Said display 
object The display element of X individual and the individual which it comes to arrange at Y line writing 
directions (the extension direction of the scanning line) (XxY) is provided in the direction of a train (the 
extension direction of the data line). Said display data memory The drive circuit of the display object 
with which a memory cell is characterized by being the random access memory possessing the memory 
cell of the individual which comes to carry out individual (Yxm) arrangement (XxY) in the direction of a 
train (the extension direction of a bit line) at an individual (X/m) and a line writing direction (the 
extension direction of a word line). 

[Claim 5] In either claim 1 - claim 3, a display element is arranged in the shape of a matrix. Said display 
object The display element of X individual and the individual which it comes to arrange at Y line writing 
directions (the extension direction of the scanning line) (XxY) is provided in the direction of a train (the 
extension direction of the data line). Said display data memory Are the random access memory which 
consists of n divided blocks (n is the two or more natural numbers), and one divided block The drive 
circuit of the display object with which a memory cell is characterized by providing the memory cell of 
the {(XxY) /n] individual which comes to carry out {(Yxm) /n} individual arrangement in the direction of a 
train (the extension direction of a bit line) at an individual (X/m) and a line writing direction (the 
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extension direction of a word line). 

[Claim 6] In claim 3, a display element is arranged in the shape of a matrix. Said display object The 
display element of X individual and the individual which it comes to arrange at Y line writing directions 
(the extension direction of the scanning line) (XxY) is provided in the direction of a train (the extension 
direction of the data line). Said display data memory Are the random access memory which consists of n 
divided blocks (n is the two or more natural numbers), and one divided block The memory cell possesses 
the memory cell of an individual (X/m) and the {(XxY) /n} individual which comes to carry out {(Yxm) /n} 
individual arrangement at a line writing direction (the extension direction of a word line) in the direction 
of a train (the extension direction of a bit line). The drive circuit of the display object characterized by 
said thing [ that said command decode circuit, said 1 st control circuit, and said 2nd control circuit are 
prepared between each divided block ]. 

[Claim 7] Semiconductor integrated circuit equipment which comes to pile up a drive circuit according 
to claim 1 to 6 a semi-conductor substrate. 

[Claim 8] A display including a drive circuit according to claim 1 to 7 and the display object which the 
data line drives by the drive circuit. 

[Claim 9] Electronic equipment carrying a display according to claim 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the display technique using the so-called 
multHine driving method which displays by choosing h of the scanning lines (h being the two or more 
natural numbers) as coincidence about the drive circuit, the semiconductor integrated circuit equipment, 
the display, and electronic equipment of a display object. 
[0002] 

[Background of the Invention] By not using an expensive switching element for a substrate compared 
with an active matrix liquid crystal indicating equipment since the liquid crystal display of a passive- 
matrix mold is cheap, it is widely used for the monitor of pocket mold par SONARUKO pewter etc. 
[0003] The so-called multi-line driving method is proposed for the purpose of raising the display quality 
further, making low driver voltage of such a simple matrix liquid crystal display. 
[0004] As reference about the multi-line driving method, there is the following, for example. 
[0005] ** "A GENERALIZED ADDRESSING TECHNIQUE FOR RMS RESPONDING MATRIX LCDS, 1988 
INTERNATIONAL DISPLAY RESEARCH CONFERENCE P80-P85" 

** "The Japan patent public presentation official report, the Heisei 5 No. 46127 official report" 
** "The Japan patent public presentation official report, the Heisei 5 No. 100642 official report" 
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"The Japan patent public presentation official report, the Heisei 6 No. 4049 official report" 
[Problem(s) to be Solved by the Invention] Since a multi-line drive is a special drive method, when 
performing this driving method, it needs the interface circuitry of dedication other than the drive circuit 
of a liquid crystal panel in many cases. 

[0006] For example, when transmitting an indicative data between general-purpose MPU built in the 
electronic equipment by which an indicating equipment is carried, and the special driver IC which 
performs the multi-line drive of a liquid crystal panel, the interface of dedication may be needed for 
control of a transfer timing. 

[0007] However, now, a mounting tooth space increases, and only the part which establishes the 
interface of dedication serves as hindrance of a miniaturization of the electronic equipment 
incorporating a display, and it also becomes the cause of a cost rise of electronic equipment. 
[0008] Then, one of the purposes of this invention is to offer drive circuits which make it possible to 
abolish the dedicated interface between MPU and drive circuits, such as a liquid crystal panel, such as a 
new liquid crystal panel, without applying a burden to MPU built in electronic equipment in any way. 
[0009] 

[Means for Solving the Problem] This invention which solves the technical problem mentioned above is 
carrying out the following configurations. 

[0010] (1) As for this invention according to claim 1, a display element is arranged in the shape of a 
matrix. And the display data memory for accumulating the indicative data in the viewing area which is a 
circuit for driving said data line of the display object with which the display condition of a display 
element is controlled by the electrical potential difference of the scanning line and the data line, and 
takes charge of this circuit. The decoder which determines the selection electrical-potential-difference 
pattern for choosing said scanning line as two or more coincidence, and the electrical potential 
difference impressed by said data line based on the comparison with said indicative data read from said 
display data memory, Provide and an indicative data is transmitted to display data memory through the 
bus of MPU (Microcomputer Processing Unit) per m bits (m is the number of bits which MPU can 
process at once). The writing of the indicative data to said display data memory When the number of the 
scanning lines chosen as said coincidence is made into h (h is the two or more natural numbers), it is 
characterized by performing as a unit the m-bit indicative data containing h indicative datas required 
determining the electrical potential difference impressed to the one data line. 

[001 1] The batch (m bits) of the parallel data of MPU is adopted also as a unit of processing for a multi- 
line drive, and the unit (number of bits of data) of data transfer is unified. That is, let the m-bit 
indicative data containing h indicative datas required to determine the electrical potential difference 
impressed to the one data line be an access unit to display data memory. 

[0012] Thereby, MPU can transmit data also to the display data memory for a multi-line drive the same 
with carrying out data transfer to the memory which the self connected to the internal bus manages. 
Since processing for a multi-line drive as well as the interior of a microcomputer is performed, the 
adjustment about the timing control of data transfer is also good, and a burden special to MPU is not 
placed. 

[0013] (2) This invention according to claim 2 is characterized by the above "m" being the multiple of 
the above "h" in claim 1 . 

[0014] Since the adjustment of "m" which is the coincidence transfer unit of data and a write-in unit to 
indicative-data RAM, and "h" which is the number of multi-line selections is good, the writing to a data 
transfer and RAM and the timing control of read-out are easy. Therefore, pipelining of data processing is 
also possible. 

[0015] (3) Set this invention according to claim 3 to claim 1 or claim 2. The command decode circuit 
where a drive circuit decodes the instruction from said MPU further, The 1 st control circuit which 
controls the writing to said display data memory of said m-bit indicative data transmitted through the 
bus of MPU based on the instruction decoded by the command decode circuit, It is characterized by 
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providing the 2nd control circuit which controls the transfer to read-out of the indicative data from said > 
display data memory, and said decoder of the read indicative data based on the instruction decoded by 
said command decode circuit. 

[0016] By having established the command decode circuit which decodes the instruction from MPU, and 
the control circuit which controls I/O of display data memory etc. based on the instruction in the 
interior of a drive circuit, actuation of MPU is attained independently and, moreover, a drive circuit does 
not apply a burden to MPU at all. 

[0017] In either claim 1 - claim 3, as for this invention according to claim 4, a display element is 
arranged in the shape of a matrix. (4) Said display object The display element of X individual and the 
individual which it comes to arrange at Y line writing directions (the extension direction of the scanning 
line) (XxY) is provided in the direction of a train (the extension direction of the data line). Said display 
data memory A memory cell is characterized by being the random access memory possessing the 
memory cell of the individual which comes to carry out individual (Yxm) arrangement (XxY) in the 
direction of a train (the extension direction of a bit line) at an individual (X/m) and a line writing 
direction (the extension direction of a word line). 

[0018] In order to enable the I/O which the m-bit indicative data to display data memory bundled up, 
the configuration of display data memory is devised. The memory cell group connected to one word line 
is used for the are recording of m bit data by which radial transfer is carried out to coincidence. 
[0019] Therefore, writing of juxtaposition of m bit data and read-out can be performed by activating 
potential of the word line. 

[0020] In either claim 1 - claim 3, as for this invention according to claim 5, a display element is 
arranged in the shape of a matrix. (5) Said display object The display element of X individual and the 
individual which it comes to arrange at Y line writing directions (the extension direction of the scanning 
line) (XxY) is provided in the direction of a train (the extension direction of the data line). Said display 
data memory Are the random access memory which consists of n divided blocks (n is the two or more 
natural numbers), and one divided block A memory cell is characterized by providing the memory cell of 
the [(XxY) /n} individual which comes to carry out {(Yxm) /n} individual arrangement in the direction of a 
train (the extension direction of a bit line) at an individual (X/m) and a line writing direction (the 
extension direction of a word line). 

[0021] Display data memory is divided into two or more blocks in invention of this claim. By this, a word 
line is also divided, the die length of a word line becomes short, and the loads per word line decrease in 
number. Signal delay is mitigated by this and increase of access time can be prevented. 
[0022] In claim 3, as for this invention according to claim 6, a display element is arranged in the shape of 
a matrix. (6) Said display object The display element of X individual and the individual which it comes to 
arrange at Y line writing directions (the extension direction of the scanning line) (XxY) is provided in the 
direction of a train (the extension direction of the data line). Said display data memory Are the random 
access memory which consists of n divided blocks (n is the two or more natural numbers), and one 
divided block The memory cell possesses the memory cell of an individual (X/m) and the {(XxY) /n} 
individual which comes to carry out {(Yxm) /n} individual arrangement at a line writing direction (the 
extension direction of a word line) in the direction of a train (the extension direction of a bit line). 
Between each divided block, it is characterized by said thing [ that said command decode circuit said 
1st control circuit, and said 2nd control circuit are prepared ]. 

[0023] The command decode circuit which was established in the interior of a drive circuit and which 
decodes the instruction from MPU, and the control circuit which controls I/O of display data memory 
etc. based on the instruction turn into a quite big logical circuit. A deployment of a tooth space can be 
aimed at in layout by arranging these logical circuits between each block of the divided display data 
memory. 

[0024] Moreover, when right and left of logical circuits (control circuit etc.) have the division block of 
display data memory, the distance of each block and logical circuits (control circuit etc.) becomes the 
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same, and the amount of signal delay can be equalized. 

[0025] (7) This invention according to claim 7 is semiconductor integrated circuit equipment which 

comes to pile up a drive circuit according to claim 1 to 6 a semi-conductor substrate. 

[0026] MPU and adjustment which are carried in electronic equipment are good — cheap and the 

semiconductor integrated circuit equipment (driver ICs, such as a liquid crystal panel) of a low power are 

obtained. 

[0027] (8) This invention according to claim 8 is a display including a drive circuit according to claim 1 to 

7 and the display object which the data line drives by the drive circuit. 

[0028] The cheap and small display suitable for loading to a pocket device etc. is realized. 

[0029] (9) This invention according to claim 9 is electronic equipment carrying a display according to 

claim 8. 

[0030] The cheap and small electronic equipment which can perform a highly efficient display is 

realizable. 

[0031] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference 
to a drawing. 

[0032] This invention devises circuitry paying attention to the description of the multi-line driving 
method (henceforth the MLS driving method). For an understanding of this invention, since it is 
important to get to know the contents, of the MLS driving method, the outline of the MLS driving method 
is explained first. 

[0033] (1) The advantage MLS driving method of the outline A. MLS driving method of the MLS driving 
method is a technique which chooses two or more scanning lines as coincidence in liquid crystal panels 
of a passive matrix, such as a STN (Super Twisted Nematic) liquid crystal panel. Thereby, driver voltage 
of the scanning line can be made low. 

[0034] Moreover, as shown in the drawing 7 bottom, by the conventional line sequential driving method, 
since one pixel is driven only once at an one-frame period, spacing of a selection pulse will be large, the 
permeability of liquid crystal will fall with time amount progress, and brightness when the contrast and 
liquid crystal of image display turn on will fall. 

[0035] On the other hand, since according to the MLS driving method two or more selection periods are 
prepared during an one-frame period, an electrical potential difference is impressed to two or more 
selection periods, respectively and 1 pixel is driven as shown in the drawing 7 bottom, there is little 
reduction of the permeability after impressing an electrical potential difference to each selection period, 
and it can obtain permeability high as the average. Therefore, contrast can be raised. 
[0036] B. Consider the case where the MLS drive of the liquid crystal display of a passive-matrix mold 
as shown in principle drawing 8 of the MLS driving method is carried out. 

[0037] In drawing 8 , the scanning line (X1-Xn) and the data line (Y1-Ym) are formed with the electrode 
on two transparent glass substrates, and liquid crystal is inserted between two substrates. 
[0038] The data line is connected to the data-line drive circuit (Y driver) 2000, and the scanning line is 
connected to the scanning-line drive circuit (X driver) 3000. In addition, among drawing, for simplification 
of a publication, the data-line drive circuit was indicated to be "Y driver", and the scanning-line drive 
circuit is indicated to be "X driver." 

[0039] A pixel is formed in the intersection of each scanning line and each data line, and the display 
element drives with the scan signal and data signal which are supplied to each scanning line and each 
data line. 

[0040] Here, as shown in drawing 9 , the two scanning lines X1 and X2 are driven to coincidence, and 
the case where the pixel of the location where those scanning lines and data lines Y1 cross is made to 
turn on / turn off is considered. 

[0041] An ON pixel is set to and an off pixel will be described as "+1." The data in which this 
ON/OFF are shown are stored in the frame memory. Moreover, a selection pulse is expressed with 
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1 binary [ of "+1" and ]. Moreover, the driver voltages of the data line Y1 are three values of "-V2", - 
"+V2", and"V1." 

[0042] It is determined by the product of the indicative-data vector d and the selection matrix beta 
whether to give which electrical potential difference of "-V2", "+V2", and "V1" to the data line Y1. 
[0043] In (a) of drawing 9 , it is d-beta =-2, and in (b), it is d-beta =+2, and in (c), it is d-beta =+2, and, 
in (d), is set to d-beta =0. 

[0044] And when the product of the indicative-data vector d and the selection matrix beta is "-2", "- 
V2" is chosen as data-line driver voltage, when it is "+2", "+V2" is chosen, and "VI" is chosen when it 
is 0. 

[0045] What is necessary is just to prepare the circuit which judges the number of inequalities of the 
data with which the indicative-data vector d and the selection matrix beta correspond, in calculating the 
product of the indicative-data vector d and the selection matrix beta in an electronic circuitry. 
[0046] That is, when the number of inequalities is "2", "-V2" is chosen as data-line driver voltage. 
When the number of inequalities is "0", "+V2" is chosen as data-line driver voltage. Moreover, when the 
number of inequalities is "1", "V1" is chosen as data-line driver voltage. 

[0047] In the MLS drive which chooses two lines as coincidence, data-line driver voltage was 
determined as mentioned above, 2 times of selection periods were prepared within the one-frame period, 
the electrical potential difference was impressed to the selection period, respectively, and the display 
condition of a pixel is determined. Since driver voltage can be made low and the electrical potential 
difference is impressed to two or more selection periods by adopting such a driving method, there is 
little decline in permeability, and contrast improves. 

[0048] Thus, in order to realize an MLS drive, the inequality judging with the data (namely, display 
pattern) of a display image and the pattern of a selection pulse, i.e., a scan electrical-potential- 
difference pattern, (it may be called a selection electrical-potential-difference pattern) is needed for 
every selection period. 

[0049] In order to realize this comparison, the indicative data for number of memory cells 00" 
connected to the (number h) of scan lines xl word line chosen as "coincidence is needed at once. 
Therefore, in order to read a required data constellation from display data memory collectively, it is 
necessary to devise the configuration of display data memory. 

[0050] (2) The whole data-line drive circuit (it is written as Y driver among drawing, and explains 
hereafter using this vocabulary) configuration of a liquid crystal panel is shown in the whole data-line 
drive circuit block diagram 1 of the liquid crystal panel concerning the gestalt of this operation. 
[0051] The Y driver 200 is IC of dedication for the MLS drive of a liquid crystal panel 400. This Y driver 
200 is used for the microcomputer 100 built in the electronic equipment by which a liquid crystal panel 
400 is carried, connecting. This microcomputer 100 is also semiconductor-integrated-circuit-ized. 
[0052] A microcomputer 100 has 8-bit MPU (Microcomputer Processing Unit)102, an internal data bus 
104, and VRAM 105 grade. 

[0053] The MPU interface circuitry 202 to which the Y driver 200 delivers and receives information 
between MPU 102, The input output buffer 204 which is directly linked with the internal data bus 104 of 
a microcomputer 1 00, and delivers and receives an indicative data, The bus holder 230 who performs 
temporary are recording of data, and the command decoder 206 which performs decode of a command, 
The MPU system control circuit 208 which mainly controls light access of the indicative data to 
indicative-data RAM220 based on the directions from MPU, The LCD system control circuit which 
controls the timing of decision actuation of the electrical potential difference impressed to read-out and 
the data point of an indicative data from indicative-data RAM220 etc.. Calah The MUADORESU control 
circuit 212 and the row address control circuit 218, A data buffer 214, the column switch 216, and 
indicative-data RAM220, The multi-line decoder 226 which determines the electrical potential difference 
which should detect the inequality of the output selection circuit 222, latch 224, and a selection 
electrical-potential-difference pattern and an indicative data, and should be impressed to the data line, 
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and the electrical-potential-difference selector 228 which chooses and outputs the determined 
electrical potential difference are provided. 

[0054] The point which should be noted here has linked the Y driver 200 with the internal data bus 1 04 
of a microcomputer 100 directly, and the data transfer from 8-bit MPU 1-2 to indicative-data RAM220 
is carried out by 8 bitwises (unit to which MPU's102 can carry out parallel processing of the data) like 
the data transfer in a microcomputer 100. That is, data transfer Rhine DB1 until it results [ from the 
internal data bus 104 in drawing 1 and in a microcomputer 100 ] in indicative-data RAM220, DB2, and 
DB3, DB4 and DB5 are Rhine which transmits data to juxtaposition per 8 bits (1 byte). 
[0055] That is, the pipeline of data transfer is built between the external microcomputer 100 and the X 
driver 200. On the occasion of data transfer, a transfer timing can be tuned finely, using the bus holder 
230 suitably. 

[0056] That is, especially MPU102 can issue an instruction for transfer processing of an indicative data, 
without being conscious of the interior and the exterior of a microcomputer. 

[0057] The data transfer instruction from MPU102 inputted into the MPU interface circuitry 202 is 
decoded by the command decoder (command decode circuit) 206, and the contents, required control 
data, etc. are sent to the MPU system control circuit (the 1 st control circuit) 208 and the LCD system 
control circuit (the 2nd control circuit) 210. 

[0058] The MPU system control circuit 208 where required information was given controls an input 
buffer 204 and the column address control circuit 212, and performs the data transfer from an input 
output buffer 204 to indicative-data RAM220, and the writing of data. 

[0059] The LCD system control circuit 210 makes data read from indicative-data RAM220 
independently of actuation of an above-mentioned MPU system control circuit. 

[0060] The output selection circuit 222 chooses and reads an indicative data required for an MLS drive. 
After an indicative data is held temporarily at latch 224, it is sent to the multi-line decoder 226. As a 
result of coincidence and an inequality judging of the multi-line decoder 226, the determined electrical- 
potential-difference information is transmitted to the electrical-potential-difference selector 228, and 
the electrical-potential-difference selector 228 chooses the electrical potential difference, and supplies 
it to the data line (data line of the viewing area which the Y driver 200 takes charge of) of a liquid 
crystal panel 400. 

[0061] In addition, among drawing 1 , although the Y driver 200 and the X driver 300 are drawn as one IC 
they may carry out cascade connection of two or more ICs with the same function, and they may be 
used for them. 

[0062] When carrying out cascade connection of two or more ICs and considering as one X driver, the 
data-line driver voltage which the memory space of indicative-data RAM in each IC is the capacity for 
the viewing area which the one IC takes charge of, and is outputted from the electrical-potential- 
difference selector 228 turns into driver voltage about the data line of the viewing area which one IC 
takes charge of. 

[0063] (3) The schematic diagram 2 of the configuration of indicative-data RAM220 and the writing of 
data, and read-out actuation (a) shows the memory configuration of the bit map format of having made 
one data corresponding to 1 pixel of a liquid crystal panel 400, and this drawing (b) shows the memory 
configuration of indicative-data RAM220 adopted by drawing 1 . 1-30 of 1-240 of the lengthwise 
direction of drawing (a), lateral 1 -lateral 320, and the lengthwise direction of drawing (b), and lateral 1- 
lateral 2560 show the physical address of memory, respectively, and [1] - [30] and [1] - in (b) [320] 
shows the address in the address space seen from the MPU102 side. 

[0064] the number of scanning lines which it chooses as coincidence in performing an MLS drive as 
above-mentioned although it should become a configuration like drawing 2 (a) if it is the usual image 
memory (frame memory) — ( — it is necessary to supply all the data for h) to juxtaposition at once at a 
multi-line decoder, and a special configuration like drawing 2 (b) is adopted in order to make such 
special read-out possible. 
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[0065] That is, although a 240 piece (direction of bit line) x320 piece (the direction of a word line) 
memory cell is arranged and memory is constituted from drawing 2 (a), a 30 piece (direction of bit line) 
x2560 piece (the direction of a word line) memory cell is arranged, and memory consists of drawing 2 (b). 
That is, in (b), the number of memory cells of the direction of a bit line is compressed into one eighth 
(240/8=30), and, on the other hand, the number of memory cells of the direction of a word line has 
increased 8 times (320x8=2560). 

[0066] all the data of field (a) of drawing 2 (a) which should read this at once — that is By making the 
memory cell group by which all the data from (a1, b1, cl, dl) to (a320, b320, c320, d320) in drawing 2 (a) 
are connected to one word line memorize, and activating the word line It is for making possible the 
parallel read-out of the coincidence of each data, and is for taking adjustment with data transfer. 
[0067] Since all data transfer is performed by 8 bits as above-mentioned, in order to secure pipeline- 
processing, it is necessary to also perform the writing of data to indicative-data RAM220 by 8 bits, and 
therefore, length is compressed into one eighth like drawing 2 (b) in order to perform the coincidence 
writing of 8-bit data, and width is considered as the memory configuration elongated 8 times. 
[0068] And in one writing to indicative-data RAM220, a package is written in for the data (for example, 
e1, f1, g1, hi) corresponding to the scanning line chosen as coincidence in the following cycle other than 
the data (for example, a1, b1, c1, d1) corresponding to the scanning line chosen as coincidence as a unit 
(8 bits) of a lot. 

[0069] The column address of indicative-data RAM220 seen from the MPU102 side is [1] - [30], and a 
row address is [1] - [320]. Therefore, the column address control circuit 212 and the row address 
control circuit 218 of drawing 1 fix the column address, and they perform the writing of 8 bitwises, 
incrementing a row address every [ 1 ]. 

[0070] Thus, the writing of the indicative data to the display data memory 220 is performed considering 
the m bits (m is the number of bits of data transfer) indicative data containing h indicative datas 
required to determine the electrical potential difference impressed to the one data line as a unit, when 
the number of the scanning lines chosen as coincidence is made into h (h is the two or more natural 
numbers). Thereby, MPU102 can transmit data also to indicative-data RAM for a multi-line drive the 
same with carrying out data transfer to the memory (105th grade) which the self connected to the 
internal bus 104 manages. Therefore, since processing for a multi-line drive as well as the interior of a 
microcomputer is performed, the adjustment about the timing control of data transfer is also good, and a 
burden special to MPU is not placed. 

[0071] Moreover, on the occasion of read-out of the data from the display data memory 220, as an 
arrow head shows to the drawing 2 (b) bottom, the indicative data of field (a) of drawing 2 (a) is first 
read from the memory cell of the odd-numbered physical address collectively. And the indicative data of 
field (b) of drawing 2 (a) is collectively read from the memory cell of the even-numbered physical 
address in the following cycle. The output selection circuit 222 of drawing 1 performs selection of such 
read-out data. 

[0072] Thus, with the gestalt of this operation, data transfer and the write-in unit ("8" bits) to RAM are 
the multiples of the number of multi-line selections ("4"), therefore, the writing to RAM and the 
adjustment of read-out are good, and timing control is easy. Therefore, it is suitable for pipeline- 
processing of data. 

[0073] (4) The example of the circuit of the indicative-data RAM220 circumference is shown in example 
drawing 3 of the circuit of the indicative-data RAM220 circumference. 

[0074] SRAM is used as indicative-data RAM220. memory cells M1 and M2 ... word lines W1 and W2 — 
if ... becomes active, it will be in a selection condition and the writing to each memory cell and read-out 
will become possible. 

[0075] On the other hand, a data buffer 214 stores temporarily the 8-bit data D0-D7 sent through the 
internal bus 104 of MPU102, and has the flip-flops 215a-215h of the number of stages corresponding to 
each data. 
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[0076] the flip-flops 215a-215h of each stage — one pair of signal lines DL1, xDL1, DL2, and xDL2 ... is 
connected, respectively. In addition, x is a notation which shows that the voltage level is reversed. 
[0077] these signal lines DL1, xDL1 t DL2, and xDL2 — 8 sets of NMOS transistors S1 and S2 which 
constitute a column switch in and ... the end (the source, drain) of S15 and S16 connects — having - 

- 8 sets of NMOS transistors S1 and S2 — the common column switch control signal ADR 1 (ADR2) 
outputted from the column address control circuit 212 is supplied to the gate of ... 

[0078] that is, — for example, — if the column switch control signal ADR 1 becomes active — 8 sets of 
NMOS transistors S1 and S2, and ... S15 and S16 turn all on and the coincidence writing of the data to 
eight memory cells (for example, memory cells M1-M8) of them is attained. 

[0079] moreover, read-out of the data from a memory cell — setting — a complementary bit line pair — 
after the indicative data read through BL1 and xBL1 grade is sorted out in the output selection circuit 
222, it is sent to latch 224. 

[0080] The output selection circuit 222 will pass the data from the even-numbered memory cell, if the 
switches S30-S37 which consist of an MOS transistor turned on alternatively are provided and a 
selection signal SEL1 becomes active with selection signals SEL1 and SEL2, and if a selection signal 
SEL2 becomes active, it will pass the data from the odd-numbered memory cell. 
[0081] Latch 224 has the flip-flop which combined inverters INV1 and INV2. 

[0082] The indicative data held by the latch 224 is supplied to the multi-line decoder 226. the inequality 
judging circuits 227a and 227b which determine an electrical potential difference for the multi-line 
decoder 226 to drive the one data line of a liquid crystal panel — it has .. 

[0083] Drawing 5 is the block diagram having shown the configuration of one inequality judging circuit. 
[0084] an inequality — a number — a judgment — a circuit — the — one — ROM — a circuit — one - 

- the — two — ROM — a circuit — two — the — three — ROM — a circuit — three — the — four - 

- ROM — a circuit — four — the — five — ROM — a circuit — five — precharge — ( — PC — ) — a 
circuit — six - ten — having — . Although the PC circuits 6, 7, 9, and 1 0 are the same 
configurations, configurations differ for a while and, as for the PC circuit 8, the number of input/output 
terminals has become one. 

[0085] The input signal to the number judging circuit of inequalities is the signal FR which reverses 
data4, the precharge signal PC and ON of a display, and OFF from the pattern recognition signal (PD0, 
PD1) for distinguishing the pattern (selection electrical-potential-difference pattern) of a scanning-line 
drive of a liquid crystal panel, and the data signal datal read from the frame memory. 
[0086] These input signals are respectively inputted through an inverter common [ both a normal 
rotation signal and a reversal signal ] to one to ROM5 circuits 1-5. However, only a normal rotation 
signal is inputted into FR terminal. 

[0087] The output signals sw1-sw5 of one to PCS circuits 6-10 are connected to the control terminal of 
the electrical-potential-difference selector 260 through the level shifter 259 of drawing 20. When any 
one of the output signals sw1-sw5 is High, one of the voltage levels VY1-VY5 which corresponds within 
an electrical-potential-difference selector is chosen, and it is impressed by the data line. 
[0088] Drawing 6 is drawing which expressed ROM5 circuit 5 of drawing 5 typically, and shows N channel 
transistor (henceforth Nch-Tr) with a circle [ white ] (O). 

[0089] In the left-hand side of drawing 6 , (a, c) are written, (b) is written, (d) is written and the 
substrate [ source ] (Vss=GND) is written as shown corresponding to the usual CMOS transistor 
notation. [ the gate ] [ a drain ] [ the source ] 

[0090] Next, the process in which an output signal is generated by the decoding operation from an input 
signal is explained. 

[0091] The output line (vertical line) of an inequality judging circuit is High by precharge (PC signal) 
beforehand. If all Nch-Tr by which series connection is carried out to one vertical line turns on, the 
potential of the line of the length will serve as Vss, and an output will change with the input signals 
inputted from an input line (horizontal line) to Low. 
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[0092] For example, suppose that the pattern of drawing 10 is adopted as a scan electrical-potential- 
difference pattern (selection electrical-potential-difference pattern). 

[0093] If all of data1-data4 become [ XPC ] High by High, all Nch-Tr of eye one train of ROMS circuit 
will turn on, it will be connected with Vss, and Low will be outputted. Other trains have Nch-Tr which is 
not turned on, and do not lead to Vss, but are still High. 

[0094] Thus, an output can be chosen by where Nch-Tr is placed. That is, it is possible to decode an 
input signal and to change into selection electrical-potential-difference data by arrangement of Nch-Tr. 
[0095] It is inputted into the electrical-potential-difference selector 228, the electrical potential 
difference corresponding to the data is chosen, and the selection electrical-potential-difference data 
outputted from the multi-line decoder 226 are supplied to a liquid crystal panel 400. In addition, 
reference numbers 229a and 229b show the voltage selection circuit per one output, respectively. 
[0096] (5) Indicative-data RAM220 of gestalt drawing 2 of the 2nd operation is making the longitudinal 
direction the special gestalt of being very long (that is, the one scanning line being very long), compared 
with the usual RAM on the need of reading at once the indicative data corresponding to the number of 
the scanning lines driven to coincidence by activating one word line. 

[0097] On the other hand, MPU102 ( drawing 1 ) in the microcomputer 100 built in electronic equipment 
as above-mentioned performs high-speed data transfer processing as usual, without being conscious of 
the MLS drive of a liquid crystal panel in any way. 

[0098] Therefore, if signal delay arises by the drive of a long word line and access time increases in the 
case of I/O of the data to indicative-data RAM220, it will be assumed also when the bus of MPU102 and 
the pipeline-data transfer linked directly become difficult, without the ability taking adjustment with the 
high-speed data transfer from the MPU102 side. 

[0099] So, with the gestalt of this operation, as shown in drawing 4 , indicative-data RAM220 is divided 

into two blocks 221a and 221b, one word line length is shortened, and drive delay is mitigated. 

[0100] In drawing 4 , the same reference number is given to the same part as drawing 1 . 

[0101] The word line driver 240,242 is formed in each blocks 221a and 221b, and each word line driver 

240,242 drives word line W1 a-Wna and W1 b-Wnb which were divided, respectively. Moreover, the 

column address control circuits 212a and 212b, data buffers 214a and 214b, and the multi-line decoders 

226a and 226b are also divided and formed. 

[0102] Furthermore, with the gestalt of this operation, the logical circuit 21 1 is arranged among the 
divided blocks 221a and 221b. 

[0103] Here, "a logical circuit 21 1" is a name which expresses the MPU interface 202 in drawing 1 , the 
bus holder 230, a command decoder 206, the MPU control circuit 208, and the LCD system control 
circuit 210 in the gross. Especially the MPU control circuit 208 and the LCD system control circuit 210 
are a quite big logical circuit, and the arrangement poses a problem. 

[0104] So, with the gestalt of this operation, the "logical circuit 211" including the MPU control circuit 
208 or the LCD system control circuit 210 is arranged between each block 221a of divided indicative- 
data RAM, and 221b, and the deployment of a tooth space is aimed at. 

[0105] Moreover, when there are blocks 221a and 221b divided into right and left of a logical circuit 21 1, 
the distance from the logical circuit 211 to each blocks 221a and 221b becomes the same, and the 
amount of signal delay can be equalized. 

[0106] In addition, although indicative-data RAM is divided into two with the gestalt of this operation, it 
is not limited to this and suitable division can be performed. 

[0107] It is the field where the size of the field of the display object which the drive circuit of the gestalt 
of this operation takes charge of consists of a display element of an individual (XxY) in the sum total 
which it comes to arrange X individual and horizontally [ Y ] (the extension direction of the scanning 
line) perpendicularly (the extension direction of the data line). When dividing display data memory into n 
pieces (n is the two or more natural numbers), one divided block A memory cell will possess the memory 
cell of a {(XxY) /n} individual an individual (X/m) and horizontally (the extension direction of a word line) 
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lengthwise (the extension direction of a bit line) in the sum total in which it comes to carry out {(Yxm) 
/n} individual arrangement. Here, m is the parallel data batch (batch of a transfer) of MPU as above- 
mentioned. 

[0108] (6) Explain the example of the electronic equipment carrying the gestalt, next the above- 
mentioned display (liquid crystal display) of the 3rd operation. 

[0109] The electronic equipment concerning the gestalt of this operation is constituted including the 
display panels 1006, such as the source 1000 of a display information output shown in drawing 1 1 , the 
display information processing circuit 1002, the display drive circuit 1004, and a liquid crystal panel, the 
clock generation circuit 1008, and a power circuit 1010. The source 1000 of a display information output 
is constituted including the tuning circuit which aligns and outputs memory, such as ROM and RAM, and 
a TV signal, and outputs display information, such as a video signal, based on the clock from the clock 
generation circuit 1008. The display information processing circuit 1002 processes and outputs display 
information based on the clock from the clock generation circuit 1008. This display information 
processing circuit 1002 can include for example, magnification and a polarity-reversals circuit, a phase 
expansion circuit, a rotation circuit, a gamma correction circuit, or a clamping circuit. The display drive 
circuit 1004 is constituted including a scan side drive circuit and a data side drive circuit, and carries 
out the display drive of the liquid crystal panel 1006. A power circuit 1010 supplies power to each 
above-mentioned circuit 

[0110] The equipment equipped with the video tape recorder of the personal computer corresponding to 
multimedia (PC) and engineering workstation (EWS) which are shown in the liquid crystal projector 
shown in drawing 1 2 and drawing 1 3 . drawing 14 , the pager shown in drawing 1 5 R> 5 or a cellular 
phone, a word processor, television, a viewfinder mold, or a monitor direct viewing type, an electronic 
notebook, an electronic calculator, car navigation equipment, the POS terminal, and the touch panel as 
electronic equipment of such a configuration can be mentioned. 

[01 1 1] The liquid crystal projector shown in drawing 12 is a projection mold projector which used the 
transparency mold liquid crystal panel as a light valve, for example, the optical system of 3 plate prism 
method is used for it. In drawing 12 , inside a light guide 1 1 04, the projection light injected from the lamp 
unit 1102 of the source of the white light is divided into the three primary colors of R, G, and B with two 
or more mirrors 1106 and the dichroic mirror 1108 of two sheets, and is led to the liquid crystal panels 
1 1 10R, 1 1 10G, and 1 1 10B of three sheets which display the image of each color by the projector 1 100. 
And incidence of the light modulated with each liquid crystal panel 1 1 10R, 1 1 10G, and 1 1 10B is carried 
out to a dichroic prism 1112 from three directions. In a dichroic prism 1 1 12, 90 degrees of light of Red R 
and Blue B are bent, since the light of Green G goes straight on, the image of each color is compounded, 
and a color picture is projected on a screen etc. through the projection lens 1114. 
[01 12] The personal computer 1200 shown in drawing 1 3 has the body section 1204 equipped with the 
keyboard 1202, and the liquid crystal display screen 1206. 

[01 13] The pager 1300 shown in drawing 1 4 has the light guide 1306 equipped with the liquid crystal 
display substrate 1 304 and back light 1 306a in the metal frame 1 302, the circuit board 1 308, the 1 st, the 
2nd shielding plate 1310, 1312 or 2 elastic conductors 1314 and 1316, and the tape carrier package tape 
1318. Two elastic conductors 1314 and 1316 and the tape carrier package tape 1318 connect the liquid 
crystal display substrate 1 304 and the circuit board 1 308. 

[01 14] Here, the liquid crystal display substrate 1304 is what enclosed liquid crystal between two 
transparence substrates 1304a and 1304b, and, thereby, the liquid crystal display panel of a dot-matrix 
mold is constituted at least In addition to the drive circuit 1004 shown in one transparence substrate at 
drawing 20, or this, the display information processing circuit 1002 can be formed. The circuit which is 
not carried in the liquid crystal display substrate 1304 is made into the external circuit of a liquid crystal 
display substrate, and, in the case of drawing 23, can be carried in the circuit board 1308. 
[01 15] Since drawing 1 4 shows the configuration of a pager, the circuit board 1308 is needed in addition 
to liquid crystal display substrate 1304, but it is the case where a liquid crystal display is used as 
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elegance for electronic equipment a part, and when a display drive circuit etc. is carried in a 
transparence substrate, the smallest unit of the liquid crystal display is the liquid crystal display 
substrate 1304. Or what fixed the liquid crystal display substrate 1304 to the metal frame 1302 as a 
housing can also be used as a liquid crystal display for electronic equipment which is elegance a part. 
Furthermore, in the case of a back light type, in the metal frame 1 302, the liquid crystal display 
substrate 1304 and the light guide 1306 equipped with back light 1306a can be incorporated, and a liquid 
crystal display can be constituted. 

[0116] In addition, as it replaces with these and is shown in drawing 15 , TCP (TapeCarrier 
Packaged 320 which mounted the IC chip 1324 can be connected to the polyimide tape 1322 on which 
the metaled electric conduction film was formed in one side of two transparence substrates 1 304a and 
1 304b which constitute the liquid crystal display substrate 1 304, and it can also be used as a liquid 
crystal display for electronic equipment which is elegance a part. 

[01 17] In addition, this invention is not limited to the above-mentioned example, and deformation 
implementation various by within the limits of the summary of this invention is possible for it. For 
example, this invention is applicable not only to what is applied to the drive of various kinds of above- 
mentioned liquid crystal panels but electroluminescence and plasma display equipment. 
[0118] 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the whole system configuration concerning the gestalt of operation of 
the 1 st of this invention. 

[Drawing 2] It is drawing for explaining the memory configuration of indicative-data RAM, and (a) shows 
the general memory configuration of the bit map format of having made one data corresponding to 1 
pixel of a liquid crystal panel, and (b) shows the memory configuration of indicative-data RAM 
concerning this invention adopted by drawing 1 . 

[Drawing 3] It is drawing showing the example of a concrete configuration of indicative-data RAM and its 
circumference circuit. 

[Drawing 4] It is the block diagram showing the configuration of the important section of the system 
concerning the gestalt of operation of the 2nd of this invention. 

[Drawing 5] It is drawing showing the concrete configuration of the inequality judging circuit which 
constitutes the multi-line decoder of drawing 2 . 

[Drawing 6] It is drawing showing the configuration of ROM currently used for the inequality judging 
circuit of drawing 5 . 

[Drawing 7] It is drawing for explaining the principle of the frame responsibility in the liquid crystal panel 
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of a passive-matrix mold, and a multi-line drive. 

[Drawing 8] It is drawing showing arrangement of the electrode in the liquid crystal panel of a passive- 
matrix mold. 

[Drawing 9] It is drawing for explaining the contents of the multi-line drive. 

[Drawing 10] It is drawing showing an example of the scan electrical-potential-difference pattern 
(selection electrical-potential-difference pattern) in a multi-line drive. 

[Drawing 11] It is the block diagram of the electronic equipment by which this invention is applied. 
[Drawing 12] It is drawing for explaining the outline of a projector in which this invention is applied. 
[Drawing 13] It is drawing showing the appearance of the personal computer with which this invention is 
applied. 

[Drawing 14] It is the decomposition perspective view of the pager to which this invention is applied. 
[Drawing 15] It is the perspective view showing an example of the image display device equipped with 
the external circuit. 
[Description of Notations] 
100 Microcomputer 
102 MPU 

104 Internal Data Bus 

105 VRAM 
200 Y Driver 

202 MPU Interface 

204 Input Output Buffer 

206 Command Decoder 

208 MPU System Control Circuit 

210 LCD System Control Circuit 

212 Column Address Control Circuit 

214 Data Buffer Circuit 

216 Column Switch 

218 Row Address Control Circuit 

220 Indicative-Data RAM 

222 Output Selection Circuit 

224 Latch 

226 Multi-line Decoder 

228 Electrical-Potential-Difference Selector 

300 X Driver 

400 Liquid Crystal Panel 



[Translation done.] 



-14- 



<i9)B*a*tw (j p) 02) & ffl 4# tft & & (a) mmnihm&mmn 

ftffl^lO- 124016 

(43)&HB ¥<«10^(1998)5^15H 

(51)lntCl. e «B»JI2^ F I 

G 0 9 G 3/36 G 0 9 G 3/36 

G0 2F 1/133 50 5 G0 2F 1/133 50 5 



moat *»2R »*«»»9 fd (^15 m> 



(21)tBH## 


»HPF8-299550 


(71){flBA 


000002369 










(22) turns 


¥j£8*p(1996)10/i23B 




3tgca«f«KBS«r?a2TB 4S 1 # 






(72)36«# 










fi0M«tlfrtf*fP3TB3#5# -fe'fn 
























SSPMWIl&m^:*B3TB3#5^ -fe'fa 








-x:/v>«st£*fci*i 






(74) a 





(54) BBW©£*M 3&*#©e»imi&, ¥*ttJM«aKI&*, ^«fli*«t^«^«» 



(57) [ffft] 
<H il \Z $) Z> o 

mpu (102) £DM^-^<Djaam 
fir (mtTyh) ^^y^ymmm^mmom&t 

LTfcSfflU :r-*fei*»¥fi: (f-i'OK-; h») 

S*^-**. Sif-^RAM (2 2 0) ^<D7i7± 
X*fitT5. inCiD. MPUtt. Att/tXCtttt 

«K. 7^5^ >BftfflCD**r-^R AM (2 2 
0) Kt>x-**te3rr5Ci**TS» MPUIC&giJ& 




«%§3¥10-124016 



/ 

Z <D II M§ -f * fi « K *5 S a*^- 9 £ #*a 

S^x— MPU (Microcomputer Processing Uni 
t) ©/U^ltmk'^h (mttMPUd^— ^tC^aa 
pJtE&ty hft) ^.tiL-QHm?-***: 'J ^ifeSIS 

Wfe^xWj**U^©g^- ml 

ft) tUt»^, l*©x-?8UCEP2jirr5«JE£&jt 

5 s -* Soffit LTrxfcns r £ S*MRfct- 

Ate r m j Bttris rhj <D®&-e$>%z\tZftm£?z 
[§f#g3] 2 K43<,>t. 

mum pua^ ©o* 3 v > h«pkihk&. 

T. MPU©A*X£^LTei££nT< £ifflfBmfc*y h 

©**;x- * © wtea^x- * * ^ u m 
*«»■*-*« 2 ©*jfiiiii&£, *jurr* 

T, 

ISJ (x-*i&8©}££#[a]) KXfi, frJift (£X$©& 

e#fa) KYfiewan-rfc* (xxy) mam^mm 

m<DM&J5fo) \Z (X/m) fi. ff^ffi] (7-KH©i£ 
&5(6j) fc (YXm) fiffiS^nXft* (XXY) fi© 
* U -fc * ^ «-r -5 7 > ^ A 7 9 -t 7. ;* U T & -5 C 
t £»»£-r£Jl^#©!§g»)III8&o 

T, 



(2) 

2 

fa (x-*sicDM&fr[p]) »;:xe, ff^isj (stan©® 

W5fa) \ZYM$£MZnTt*.Z> (XXY) fi©«^giii 

MEajj^-^^'Jtt. nfi (nte2JBU©g8*ft) 
©frffl^fc^Dy^SftS^^AT^-feX^U 

(Ey h^cDSft^lS]) (C (X/m) fi, rr^|6] 
C7-H^©JieE^[^) \Z I (YXm) /nlfilEB;**! 
1 (XXY) /n)<H(D^ ; EU-fe;USrA«-r^-t 

ttfti) tcYfiffiyiJsnxfj:s (xxy) m<D^^m 
ttnea^-^^^uts, nfi (n«2j^±og^ft) 

©#fij $ tt>t 7 n y 9 fr<Z> fi -5 7 > ^ A 7 ^ -fe * * U 

■fifa (t*>y h^«Mft*(p]) t (X/m) fi, 'tf^Sfa 
20 (V- H^©Mft*f^]) tcl (YXm) /nlfiEI^n 
T^SI (XXY) /nUacD^^r'J-fe^SrAfitbT* 

Mte#SJ£*l£#? , D-.y ^<^ra»C«s WC3 v> H»fi 
HI»t» WCJBl©«fil3»t. Wtem2«^JWi|5lif&t 

Mo 
[0 0 0 1] 

1fC. ^fiiHO^-feOh* (h«2JW±©g^Sft) 
[0 0 0 2] 

C0003] ^-^ct ^ ^¥*£v h u * xsy&sa^gM 

so 



*# II ¥10-1 2401 6 



3 

[0004] vji^-t yum&.\zm-?z>?Mt lt 

[0 0 0 5] ® TA GENERALIZED ADD 
RESSING TECHNIQUE FOR RMS 

RESPONDING MATRIX LCDS, 1 
988 INTERNATIONAL DISPLAY 

RESEARCH CONFERENCE P80~ 
P 8 5J 

© rB*H4#fF&M&$&» ¥f£5¥!&4 6 1 2 7*t& 
I8J 

® r B *B1Hf ¥tf 5 1 0 0 6 4 2 

«J 

(g) ra^H^fF^M^, ¥)&6^Sfl4 0 4 9*t£$gj 

[00063 **se*<*icsn*«?-ttisgjc 
rti*snTv»«iHJHOMPUt, Seft/i*;KBv;i^7 

[0 0 0 7] Ld^L, Cin-C«#ffl(0<>^-7x-XS: 
A/«*^«»0/M!fkO*Stft&t), «^«S§© 

[0008] *zx\ *3Mi©aM©-r3tt, 

Crt*SnT^£MPUKM&ftfifc!W**£4:&<. 

mpu t^a/i^;^oei!ii5jB&t<ora<7)#ffl'f >^ 7 

[0 0 0 9] 

[Hg£«?&-t-5fca&©#g] ifcL-feKHStfiW* 
*56Wtt, HTffl±5!a:iJ«6l/TH5. 

[0010] ( 1 ) m&m 1 

#©, ittE^-^jftswft-r^fci&oiaa-cftoT. - 

?:^ftL. ^znx— ^te. MPU (Microcomputer Proc 
essing Unit) O/U^Umtyh (mBMPU*i 

«HBra«ffc3KR-rSj£a»0»Sh* (hli 
2£t±©g$*8) tUfci^. 1 *<T>=r-*m.\zSHsxt 



(3) 

4 

[0011] MPuottWT*— ^©*aa*tt (mk'7 

U x-^&iSi©^ (5 s — ^©tfvhR) 5r^-T 
-5. 1 *©5*-*»l;:B]lJ0Ta«-ffi£ftirr* 

©£&gfchiB©^x— ^i£ttrmk'y b©a*x— 
9 £ * ;* * "J ^ © 7 * -fe X fc T . 

[0 0 12] ^niCiO, MPUIl rt«;f^K:»«lta 

10 nfc i e**wit * * * u kt*- 9fcm&Tz> © t mm. 
<. mpu \z&mi3.Mmw& 

[0013] ( 2 ) 39#« 2 £B«©*»91tt. §&5&Si 
HC*»T. mrfB Tmj «MfH l"hj ©fgRTSS H t 

[0 0 14] ^-^©BWUKai^ffi* 6^^**7*-^ 
20 RAM^Oft^*fi[TJ65 r m j t, v;i^5-f> 
jl#?R-Z?*-5 Thj i: ©fitted* J: Hfc*, 5^— 

it, ram^cd##jx^., mm^<D9^ 5>y«»**e 

[0 0 15] (3) M$g3lCBft©*89!t;*. fflt#3i 
i*fctt»#B2fci5t>T, ffiiouHII&ttS^tc, 1)3 BM 
PU^£©f*iM*£^T5av>r : #?E!Iilg&.b, -t©3 

PU©A^&^LT<6SISnT<*ifEmey h©S* 

E7^3-^©«a£*iafP*S*2<D*(»l3ai. £H: 
[0 0 16] BlftlllBaftffilC. MPU*60**S)H 

ttCiD, BiSKS. M P U t Idlbf^ pjfig t 
40 0. LA^fe, MPUl£tti»I6ftfi£7W*&^. 
[0 0 17] (4) Bt$3i4IZER<a*£91tt. 

*ttlcB«anttB«*4tti, (x-**£©i£ft 

StlTft* (XXY) <B©**g3ii£llfiiLTi5 9, W 

©J£ft^[Sj) (X/m) fi, fT^lS] (7-K«08ft 
(YXm) <BE»^nT^-5 (XXY) 

so £Z&&£?Z>o 



##Bi 3 F10-124016 



5 

[0 0 18] gj^x— i'/t'J'vO. rak'7 l-©8^f 
/^©WfiSfclffcUfcfcWT&S. -*«>'7-F»»;: 

t*-> hx-*©«S[n&ffl-r£. 

[0 0 1 9] ioT, ^-(D^-K^rom&SrJ^x^y 

[0020] ( 5 > m&m 5 \zun<D*3£w\*. 
#fi) icxfl, fr#rti <£*i&§i©jg*E2n6]) icy<@S2?ij 

£nT&5 (XXY) fl©*^gifi£JMil&bTi3D> ffl 
fB^x-^^'Jte, nfl (nte2£U:©g8S£t) © 

£9> ft-fflSttfclOW^D'y^te, /^E'J-fe^tM^ 
ft (t*-;/ hiSI©ffi&£ft) (X/m) fl. fr^rSJ ("7 
-H^WMSE*(6]) til (YXm) /nisiisnia 
5 I (XXY) /n)fl©*^'J-fc;U£JMiT5;i.i:£# 

[0 0 2 1] #!j}j£3t©fgljli-ete> «iSx— ^'E'J* 

f;DOM)i ! «'>t5. cniCck Officii® #6^3 
[0 0 2 2] ( 6 ) 6 t3fB*©*f£W;t. 

?>J*fi (x-*i8©5iaE/jiaj) t'Xfl, fx^ft 
(itJEJiojeft^ifl]) KYflgB^jsnT&s (xxy) 

fl©3i^gi!t£IMIbT*5D, tMBa*x-**^>j 
tt. nfl (nli2J&U©g**gc) O^Sfl^tlfc^a^^ 

OW/D-y^fi, ^^'J-fe^JlJ^lfil (fc'y h*&©}£ft 
^f|6]) \Z (X/m) fl, fi^fa C7-h'^<D@fiE^[6]) 
\Z\ (YXm) /nliEtSnt^SI (XXY) /n) 

fflcD^'j-t^iMiLTfco. miaows n^^^n 

2/2©l«Htt. WfBziv>H^[lK<!:. ilftfBSgl©fW 

[0023] mwim&oto&izmrtznrz. mpua^ 
iceg-rscttctoT. wr-? hwi;:;*'*-;*©* 

[0 0 2 4] D^<y^(UK ($0^111^) ©£;& 

fc**X-* ^ ^ 'J ©#§]:/n y i7 C £ K <fc 0 . 



(4) 

[0 0 2 5] ( 7 ) ffltJfc^t 7 K:e*©*5691tt, giifcJl 
1 ~W*« 6 ©vv^n-McBf^KlblSB****** 

[0 0 2 6] tfI«C»lSnTt>SMPUt8^tt 
[0 0 2 7] ( 8 ) R$« 8 KfB*©#f8 W*> IS*« 

[0 0 2 8] «3f«8MS^©l£«K:ifiLfc. 5fcffi*0/h 

£!©*>*»«***« sn*. 

[0 0 2 9] ( 9 ) 9 KB*©*«9Itt, IS** 

[0030] iStt«g^**^fTA^>, K«»?/haoi 

[0 0 3 1] 

20 [0 0 3 2] v;l^x--f (KT, M 

LSKtt&£fr>5) ©tt««C*BUCigiMlJ*S:I*U 

fct>©T£-5. #£S§u©3#?©fcg>n«> MLSBibS: 

[0 0 3 3] (1) 
A. MLSKHlttCDfUjft 

MLSlSttli STN (Super Twisted 
Nema t i c) IS/^Mi*0, »«7h'J?7 

[0 0 3 4] *fc..H7©±»cSTJ:3lc. ft*©*l 

[0 0 3 5] ifiKWU H7©T«K:*"r«i:3lC. M 
LSK»ffiK«tntf, 17U-AWroi'K«R©aJiW 

n^Kit. 8&©»&$raK^n-?n*JE£EP;!raLT i 
40 Bj^^ffiEb-r-Sfc*. #»«Hnflfc«E&BUnUfc«© 

it*«Tf*«. fct. P>h^X hS:|6]±Sii-§^i: 

[0 0 3 6] B. MLSffitbfe©Ha 
0 8 J:^7i¥Mv h >J ^XSKOjKAS^SB 

[0 0 3 7] 0 8I:*ut, (Xl~Xn) tr- 

^i® (Yl~Ya) tt, 2ft©S^^^7XS«±lc«ffi 

ci9T»*anT*ti. 2tt©ssKt«s*«SE*n 

so Tli'S.. 
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c o o 3 8 ] ; T-f?mz ; r-?%mmm& (y h 
a-) 2 o o otc. femk\t%.&®m.m®& (x K^-f 

A*) 3 O O OtC^StlT^S. ftfc, 04"> iB*c©ffi 

[0039] #^a^<j;cx€-x-^«i©3siia5(i«ia 

[0 0 4 0] £C1T, 0 9 Jd^-TJ; -5 tC. 2#©jtSigi 
XI, X2SH(*KB»U -t-*l&©j£aB»£x-*ll* 

y i t*»sas-r*(t«©H***>/*7S**«^* 

[0 0 4 1 ] ;*>@iiii£ r— 1 j ^-^H^Sr T + 

ij tie-rchfc-r*. ;®t>/^7^tf-^tt 

tt r+u , r-u ©2iT^t. ifc, x-^^y 
i©«lb«ff«, r-v2j , r+v2j , rvij © 

[O 0 4 2]f-?8Yii: 1 r-v2j , r+v 

2 J , rvij ©Hfnfflt£ES4A4*tt, **x- 

[0043] H9© (a) ©»^I4, d-/3=-2T* 
0, (b) ffl«^tl d-0 = +2TSD, (c) ©« 
d • 0 = +2-C*D, (d) ©«£«, d • 0 = 

0 

[0 0 4 4] tLT, S^t 1 -*^ h;Wd£. g#?fr 
5d/3£©8W* r- 2 J OifCf-^iSffiftiffiil/T 

r-v2j a«»j?sn. r+2j ©t^tr r+v2j *t 
as?$n. roj ©i#(r rvu j&*g#?sn-2>. 

[0 0 4 5] ttfrr-f^ir h;i/d£S«ff5U/3£©«[ 

dts5?fT?ij/3©, »^-r-5^-^©^F-scis**ij^-r 

[0 0 4 6] ^-a**» T2j x 

-zmmmnmtvT r-v2j 

# r o j ©»^fctt, T—!?i&mmmi££\,T r+v 

x-^SffiidmEEtUT rvu ^stR-r-s. 

[0 0 4 7] 2 7-f>*^«flca^-rSMLS^»T 
U-AJWIWrtT 2 BWSJRJHHeRtt. *-©»WflllWlC 

WUnbTli-5fc©3ii^©iaT* t ^<. a>h^^h 

[0 0 4 8] z.v>±o\z, MLsm®&mm-rztztt>\z 
a. lattfflmec. at*aiit©x-* (-r^t>%*^ 



(5) 

A*-» t!jR/^70/^->. T&fc>%, 

JEA*-> (mvimi£rt?->t\,^m&b&z>) t<D 

[o o 4 9] £©jttts*a-rsfc*Ktt, tisipifjcs 
iRsns^i^-os (h) xi7-Kit««isn4 

/t'JtJl* (k) j #©SE*7 f --**«--«K:&S£fc 

io [0050] (2) *mm<DW&\zfripz>m&K*)v<r> 

At*ElT*0. JUT, i©fflK*ffl^T»Wr*) 

[0 0 5 1] Y K5-fA*2 0 0«, «c®A*;l/4 0 0© 
MLSIl0feS!)©»ffl(DICTJb2.. £©YK5-fA* 

2ooit }««a-^ji/4 o oA^i^nstfigcrt 
isnsv-r i7pn>ti-3' ioo twnsntttffl 

[0 0 5 2] V'f ^an^tfi — ^ 1 0 OH 8k'7h 
©MPU (Microcomputer Processing Unit) 102, ft 
SBx— ?A*7. 1 0 4, VRAM 1 0 53|£WT<5. 

[0 0 5 3] YH7-fA'2 0 011 MPU102 <b©PiS) 
©1f^©SS5rfT^MPU-f >^7i-X[ilK2 0 2 

t, v-i'^Da>tfa-i'i ooo^f-^/ui o 

4JcES££*l. ^^-^©iSS^fT^Am^A'-v^r 
2 04i. x-^©-B#W^#*€:rT'5A*X^-;i'^2 
30i, n-7>r i ©^Srrr-5av>Hxa-y2 0 6 
so MPUri^Oji^KS:^, ^tCS^x— *RAM 
2 2 O'MDg^-^©^ h7^-fc7.£{ftH8rr-5MP 
U*$iJSIIhIK2 0 8 £. g*f-^RAM2 2 0^5© 
3?^- * (Dm tB U *>x- * % \Z PPJPT * «EE© frfeWi 
5>^»*«HPr*LCD*WfP@»i, *7 
AT Kl";*emg|ft2 1 2 <t. n£7 K l^X^JffllBK 
218i. 7-^77r2 1 4£. *7AM'yf2 
16t. Sif-^RAM2 2 0t, ffi*a^(HjSS2 2 
2£, 77f2 24i, MRWE/^-^aiSx-* 

40 f fSYJ^^'f >f3-y2 2 6 t, ftSStlttll 
$rSJ?LTm73T^*EE-fe^^^ 2 2 8 ££JMIT-5. 
[0 0 5 4] d^TttBt^t^li. YK7-fA'2 0 0 
H T-f i7D^>tfi — 9 1 0 0©F*3gUx— ^A'X 1 0 
4JCit^LTi3D. 8t7h©MPUl-2*68*f 
-^RAM2 2 O'vOf-^Clll V-f i7nn>tfi 
1 0 OfKHZ&ttZr-ffcmtmV&OlZ. 8Hy 
bM$L (MPU 1 0 2 it*?— 

tf j.-^ 1 0 0^©rtS»x-^A*X 1 0 AfrZWhT— 
so ^RAM2 2 OtCSS^TWx-^fe^l^-f >DB 1, 
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DB2, D B 3 , D B 4 , DB5(1 8 \Lv b (l/H 

h) m&r&mz'T— *£&irr?>7-r 

[0 0 5 5] J|.Sl!O^^Dn>ea-^10 

>&mm-rzo x-^eiitfcB&u /t**-;uy2 3 0 

[0 0 5 6] ^it3, MPU10 2I1 T-f ^7D3>K 

^ ©te&a&s snfo^- & art c t **t# 5. 

[0 0 5 7] MPLK >^7x-7.lfiI8S2 0 2 
tlfcMPUl 0 2^e.Wx-^ftii^«. 37>Ht 

n-y (n-7>H^iu^) 2 o 6TM^n. *<Dn 

IWlHlK) 2 0 8, LCD^IHPIhII& (B2(D$df?[Hj?&) 

2 1 o\zmznz><, 

[0 0 5 8] ^^1f^^-A5>nfcMPU*©Jffll[Hl^ 
2 0 8ti. AAA'777 2 0 4, * 7 AT K UXfflWm 
SS2 12 4»JiUT, AtBM777 2 0 4*^f 
— ^ R AM 2 2 O^COx-^ftii, X- 

[0 0 5 9] LCDmmW®&2 1 0«. ±1©MPU 

a> e x - * £ tt* ffi s -a- 5 . 

[0 0 6 0] m*/g&[H]i&2 2 2te, MLSfBtblCi&g 

2 2 4ic-n#wtc«}#3nfc«, -v-^^o^a-y 
2 2 6i:ie,n5. vj^7<>T3-y2 2 6«-a 

*2 2 8K:£jt£*l. «JE1rU^^2 2 8«^(DmJIS: 
g#LT. $S;1M4 0 0©T-^ (YF'7-fA2 

oo*Jfiat5«f®«©f-?«) i:«»r*. 

[0 0 6 1] Y K5-TA2 0 0, X 

-r;\*3oo«, -doictLTi^tm>5^ rau 

[0 0 6 2] I C4*xy-H»ilT-O0X 
K7-fA'if^, & I CK&ttS^j^-^RAM 

©S»T*0, «JE-fcl^;?2 2 SA^ffl^ftSx- 
[0 0 6 3] ( 3 ) *j*x-* R AM 2 2 0 

i2 (a) aifog/WM 0 OCDIB^IC lf-i'^ 
hVy^iO^t'JifiSSSU 1^0 
(b) tt@ 1 TSffl Sntlr^g^f-? R AM 2 2 0 
U«i^*^To 0 (a) <Df8E7jfa© 1 - 2 4 0 , 
«7j|b1© 1 ~ 3 2 0 , S (b) ffl»^©l~3 0, i 
7J|fi]© 1-2 5 6 0 tt-E-nfn^t'J ©&g«J7 h* 



10 

£*b. (b) \Z&tf% [1]~[3 0], [1]~[3 2 0] 

a. mpu i o 2fiu^e,^feT h-i/T^iK^n-sT h 

[0 0 6 4] il&roillfe^'J (7U-A^tU) & 

«=>. H2 (a) <D£?tiMj8,tti?>\$-r-e$>z>^ ±y* 

©££0, MLSB»*ff-5«^t:tt. IWrgft-TS 
jk&&$t (h) fl-ro^x-^STM^JK-gK^l'^'f 

WL£oJ^£f.*> / <<. 02 (b) ©±5ft»aEtt«lJ* 
Life *>©-?&£>. 
[0065] OiD, 02 (a) T?a. 2 4 0<B (t'-y 
hi&Tjfr) X3 2 0A C7-Kig£7jft) ©*^'J-t^£ 
EBUT^'JfclllJBRLT^***. 0 2 (b) Ttt, 3 
Om (tfyh»*W) X2 5 6 01 (9- F*l7jfa) © 

(b) T«. t*-y h^lTjI^W^^'J-t^^l/SHlE 
*g£n (2 4 0^-8 = 30) , — 7j. r 7— FH7jfr©* 
tU-tJWRa^SttKttoT^* (3 20X8 = 256 
0) . 

[0066] cna. -mzm^m-t^m 2 (a) © 

@« (T) ©r^x-*. -r^*D^. 02 (a) *© (a 
1, b 1 , c 1 , dl) *5 (a3 2 0, b320, c 
3 2 0, d 3 2 0) £T©£^— 1*©7- FiUC 

[0 0 6 7] iffli£©i:*5D. x-^fcii«£T8 k*>y h 

tdtt. i^f AM 2 2 0 l:»T5f-?©tf 
^-^8 My bTfTOi&S^&D. ioT, 8k'7h©f 
-^W|^Rf##ii*-SrfT5^<, 02 (b) ©cfc^tclft 

*:fc©T&3. 
[0 0 6 8] SSf-?RAM2 2 O'vcDlle] 

— * a 1 , b 1 , c 1 , dl) ©ASK, &© 

el, fl, gl, hi) ^-fifflifi (8 
t'-yb) tbT. -jS©##&*£fT?. 
[0 0 6 9] MPU 1 0 2iA^W:$^T-5'RAM 
2 2 0©*7A7HUXI1 |1]~[30]T*D. d£ 
7K1/X«[1)~[3 2 0]T*?>. 01© 
KUX©)S?IhI?S2 1 2 tu07 HW^^JSKU^ 
2 18a. *7A7 HUXSrH^LT*5#, D97KI/ 
XSr 1 O'O-f U ^ > h Lfc*t£ 8 f-y hm&<OS# 

[0 0 7 0] CCi^C, Sff-i'^ : E l J 2 2 0^ffl 

£h# (ha2£t±coe^&) l*©f- 
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* U \Z EPiDf -5 ni£ £ ftJEI" 5 » h 
^x-^5*atLT?ft5n.5. JiniriO, MPU1 

o 2 «. fwn-t. i o 4 ic&^nfcaetfifs-f 
*<J (10 5?) n^-^teit^T^otliieur, 

>Klbffl cd*^^-^ R AMir fcx-* £3E2t-T 

<. MPU£#8ij&A8#a^e>&<A. 

[0 0 7 1] ^x-^^'J 2 2 0A^Of- 

^C0^mb(Ci^L/T«, 02 (b) ©TiC^t^t 

02 (a) <Dmm (7) W**x-*£-JSLT^ 

XO^U-fe-H^S. 02 (a) <D^« (-f ) 

a. 0icDm*ss?iHi^2 2 2*^fr-rso 
[0072] £<d&o\z, *mm<DMmxit. r-5>m. 

ji£ft£tf{CRAM^<D#£&;Mift ( T8j k*-yh) 
tt. v^^-f >SS?2& ( T4j ) cfco 

[0 0 7 3] (4) 8ir-^RAM2 2 O^j20)[Hl8& 

0 3{ca^x-3'RAM2 2 0 JU2©HI!S©ft^J*^ 

[0 0 7 4] ^f-^RAM2 2 0 il/TB, S R A 
M&m^T^Zo ^^EU-feJWMl, M2- • - It 7- 
KIW1, W2 • • • my^7-^^iiti^t.WR^ii 

5. 

[0 0 7 5] — 7-^777 2 1411 MPU1 
0 2 <DftS5AX 1 0 4 &7>LT2i£nT< 5 8k*7 
f-J'D 0~D 7 S-S^WI;^ h7t4%«T, Sx- 
?\Z*H&Ltzfk®.<D7>)v77Uy72 1 5 a~2 1 5 

[0 0 7 6] &g<D7'J >y7'7D->7'2 15a~2 15 
hKtt, l^if7-f>DLl, xDLl, DL2. 

xdl2 • • • ftt^n-eniftRSttT^s. x« 

[0 0 7 7] u»«f7-f>DLl, xDLl. DL 
2, xDL2- • • K#7AA-f 7f*«l^t58a«) 
NMOS h7>yX?S 1. S 2. • • • S 1 5 , SI 
6»-*g (V-X, HK» *5«i$n, 8ffiONM 
OS h7>vX*S 1 . S 2 • • • ®y— hKtt. fty 
A7HI/XSH?Ih1!S2 1 2A>e,Hi*S^I©A7A 
M7fSl»<l§ADRl (ADR 2) tftti&SSft*. 

[0 0 7 8] ^>i0. fclAtf. TJ^AX-f -j^fm^ 



(7) 

/-? 

ADR 1 filTZTj -?iit£Z> t, 8iONMOSh7> 
vX*S 1, S2, • • - S15, SI 6 b 
T, 8®<D^ ; EU-t;U (MAtf. / ; E'J-t;HWll~M 
8) ^(D^-^ro^S^^pIfigt^S. 

[0079] ^ ; E'j-t;^e.©x-^©SiaiLtc 

*3^T, ffl«b'-y h&ttBL 1, xBLl^btl 
*fflSnfegfr-^tt. ffi7jSJ?@fS2 2 2T51!3'J2 
nfcftK^ vx2 2 4^t£|^n-5. 
[0 0 8 0] £B7jj§^[US&2 2 2H Sftff^SEL 
io 1, SEL2llJ:7TIJ?Wl:*>nMOSH7>i' 
X^SfcSA-l'-yxS 3 0~S 3 7£ft{§U g#Mt 
fSEL i#7*7^7£&5£fB&#B<z>* ; e | J-fc;i' 

[0 0 8 1] 77f2 2 4li>f>A'-?INVl, IN 
V2St*&titfc7U ?7'7D5;7'**t4. 

[0 0 8 2] 5yx2 2 4T&#£nfcS^x-^te. 
■7^f7'f>f3-y2 2 6(:MSn5. VA^5-f 

»-r-5fei?)<D*EE^^-r^^— afJ^(Hl8S2 2 7 a, 
2 2 7 b- • £*-TS„ 

[ 0 0 8 3 ] 0 5 «, 1 ffl©^-Sfc¥iJ5£lHl&©8ii&£^; 

[0084] mi<DRoumm 

1, m2<DROMIlI8&2, g§3tf>ROM(e]!S3. 3I4<7> 
ROMIHIK4. 3§5<DROMl5l8&5 t> ^U^ir— 5> 
(PC) [!!&6~1 0£WbTt^£. PCIHI8&6, 7, 
9, 1 0\tmVmtfLT?&Z>&* PC@g&8li#tj£*^L 

[0 0 8 5] ^-asw^iHiK^oA7jm^«. 
gij-r^fc*o/i^->iisijm^ (pdo, pdd i. 

7 U-A/^&U^b^^-aiL/cx-^ft^d a t a 1 * 
f,data4i. yj^^-^d^PC. «*<7>:t>. 
t755fit5i§FRT«b4. 

[0086] ^n^»A73fi^«> &*-r >a*-^&t>l 
t. iEeff^tstem^oii^ROM^siHigsi- 

40 ^^t^ATj^ns. 

[0087] P C 1 ~ 5 11I8S 6 ~ 1 0 (Dffi^lS^- s w 1 
~sw5lt S2 0Ol/^->7^2 5 9^L, */£ 
■fel^^^2 6 0«M»*fl:»ttSnTHS. ffiTJ^ 
s w 1 ~ s w 5 1 i g h (Oft, W£-t 

*ftT-#J6-r-5«ffiU / ^VYl~VY5£> 1 O^SS^ 

[0 0 8 8] 0 6«. 0 5<DROM5 0K5^^Wtc: 

c h • T r) (O) T^LTt^. 

so [0 0 8 9] 0 6©£{BIC*3^T, It<DCMOS 
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(a. c) tmttn. kk>ii (b) tmzzn. 
v-x\t (d) tmzzn. V7*hu-b (v s s = 

GND) iSffi^ntt^. 

[0091] *-m\m®&<DtiiJ]i& mam «. * 

sa^ftTW*-^ (PCI^) iCcfcDHightcfc 

otm. x-ftu mom frtix-hznzx-hm^z 

h-TrA^^Si:, f Olffl«|©iftllV s s t& 
0. ffi^t4LowtC^<b-r-5. 

[0 0 9 2] #J*.tf. £*«JEA**-> (g&«JEA* 
-» tLtai OW^-^&fflLTlASi-f -5. 

[0 0 9 3] XPC^H ighT, datal~dat 
a <TH i gh/i?.H ROM 5 ls]g&© 1 

Nch-Tr^tt>U Vssl:oW0Low 

<&D. VssCliOM^f. HighO$tT$i5. 
[0 0 9 4] CO^olC. Nc h • TrSi'H (CH < 

h • T rroKSKctoT. A*OT*t3-HL. SIR 
[0 0 9 5] 7^f7<>f3-y2 2 6 3^6 Hi £3*1 

OlC&il&SnS. #i?#^2 2 9 a, 2 2 9 bit 

[0096] (5) 12 (Dnmvwm 

i2ffl8Sf-?RAM2 2 0ll fWC^ibSn-S^ 

[0097] ±m<Dt#r)> n?mm\z[*i&.2ti 

i?aa>¥2.—$> l o OleiJttSMPUl o 2 
(SI) tt, Wiik/1*)l><DMLSmMZft*>M&-?Z>Z. 

[0 0 9 8] Lfztf-oT. ^t-^RAM2 2 0'\© 

iS^CTT^-feX^'f A^itA-r^t, MPU10 2 

«a»&©satex-*te«£©B^tta«£n-rK:, mp 

Ul 0 2©A'X«hiE«SbfcA-f ^^OW^^-^CSI 

[0 0 9 9] -eCT. *Hig©^||T«. 0 4JC^fJ: 
S/TT-^RAM2 2 0S:«»]Atf2-P©^ , P^i7 
22 1a, 2 2 1 blC^iHUTl^ro^-HSIfi^gai 

[o i o o] H4Ki5UTte, 01 tmv&ffi\zitmc 



(8) 

14 

[0101]^D7i?221a, 2 2 1 blcH 1 ?- h* 
ih*7^A'2 4 0, 2 4 2#IS:ttS>n. #"7— H»F7 
-fA'2 4 0, 2 4 2tt^n. ^fll^nfc^-K^W 
la~Wna, W 1 b~Wn b tiy 
A7h*UXf&JffllHl&2 1 2 a, 2 12b, 7—9t\y7 
72 14a, 2 14b, 7^7073-^2 2 6 
a, 2 2 6 bfe^fiJbT^ltT^-5. 

[0102] s^ic. *sii!iS<DPSg-e«, ^id^nfc^ 

U7f221a, 2 2 1 bCD^fC. P^y^lU^ 1 1 

[0 10 3] fD-/7 i^leJKi 2 1 1 J 13. 01 

K&tt-SMPLH ^7i-X2 0 2, A'T.*-;^ 2 
3 0, 37>Kx3-y2 0 6, MPU$a^l|HlgS2 0 
8, LCDm©Jffll|HlK2 1 0$ri^ig«»C«^T^«^-e 
$.•5. MPUS0PIHI8S2 0 8, L C D*$iJ$P[e|8& 

[0 10 4] fuT, #mg<DJ&5lTtt. MPUIMfllll 
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